In the present study, we describe the isolation and structure elucidation of one new flavonoid, 5,7,4′,5′-tetrahydroxy-3-O-methoxyflavone-2′-O-β-Dglucopyranoside (1) and the identification of six known hexaoxygenated flavonoids (2-7, figure 1) from the roots of P. giraldii. Compounds 1 and 2 bear a 2′,4′,5′trisubstituted B-ring, rarely observed in naturally occurring flavonoids. This is the first report of NMR spectroscopic data of compounds 2 and 3, and all the compounds are reported for the first time from the genus Pteroxygonum.
Compound 1, isolated as a yellow powder (MeOH), exhibited a pseudo-molecular ion [M−H] − peak in the negative HR ESIMS at m/z 493.0981, consistent with the molecular formula C 22 H 22 O 13 . The 1 H and 13 C NMR spectra of 1 showed signals at δ H 4.65 (1H, d, J = 8.0 Hz) and δ C 102.6, 73.9, 77.2, 70.2, 77.7, 61.4 for a β-glucopyranosyl residue [3] , signals at δ H 3.67 (3H, s) and δ C 60.7 for a methoxy group, and signals at δ H 6.17 (1H, d, J = 2.0 Hz), 6.31 (1H, d, J = 2.0 Hz), 6.73 (1H, s), and 6.79 (1H, s), and fifteen carbon signals (see Table 2 ) for a hexaoxygenated flavone aglycone with a 5,7disubstituted A-ring. The presence of four phenolic hydroxy groups was confirmed by the signals at δ 12.73 (1H, s), 10.75 (1H, br s), 9.55 (1H, br s), and 8.97 (1H, br s); the signal at 12.73 was assigned to 5-OH due to its downfield shift caused by intermolecular hydrogen bonding. After the assignment of all proton and carbon signals of compound 1 had been accomplished (Tables 1  and 2 ) by a combined use of HMQC and HMBC spectra, the chemical shifts, splitting patterns, the locations of the remaining three phenolic hydroxy groups [4] , the methoxy group and the O-glucopyranosyl residue were determined by the HMBC correlations from OH at δ 9.55 to C-4′ (δ 149.3), from OH at δ 8.97 to C-5′ (δ 140.5), and from OH at δ 10.75 to C-7 (δ 164.6), from OCH 3 at δ 3.67 to C-3 (δ 139.5), and from H-1″ (δ 4.65) to C-2′ (δ 149.7), as shown in Figure 2 . Finally, compound 1 was identified as 5,7,4′,5′-tetrahydroxy-3-methoxyflavone-2′-O-β-D-glucopyranoside.
Compound 2 was isolated as yellow needles. The 1 H and 13 C NMR spectra of 2 were very similar to those of compound 1, except for the presence of signals at δ H 3.82 (3H, s) and δ C 56.3 for an additional methoxy group, and the absence of a proton signal for a phenolic hydroxy group. Careful analysis of 1 H, 13 C, HMQC and HMBC NMR spectroscopic data of 2 (see Tables 1 Table 2 : 13 C NMR spectroscopic data of compounds 1 -3 (DMSO-d6, 125 MHz).
No. and 2) led to the conclusion that C-4′ was substituted by a methoxy group instead of a hydroxyl group. Thus, the structure of 2 was determined as 5,7,5'-trihydroxy-
Compound 2 was previously found in the aerial parts of Croton arboreous [5] , but no report of its NMR spectroscopic data has been observed. Another two meta-coupled doublets (J = 2.0 Hz) in the aromatic regions (δ 7.07 and 7.40, 1H each) suggested a 3′,4′,5′-tri-O-substituted asymmetric B-ring. The chemical shift of the methoxy (δ C 60.3) showed that this group was located at C-3. Acid hydrolysis of 3 yielded the aglycone, identified as 3-O-methylmyricetin by comparison of its 1 H NMR spectroscopic data with those reported in the literature [6] and those for compound 4. Therefore, 3 was characterized as 3-Omethylmyricetin-3'-O-β-D-xylopyranoside. Compound 3 was reported as a new natural product from Dacrycarpus dacrydioides, and identified by UV absorption spectra and acid hydrolysis [6] .
Compounds 4-7, namely, 3-methylmyricetin (4) [6] , myricetin (5) [7] , myricetin-3-O-α-L-rhamnopyranoside (6) [8, 9] , and myricetin-3-O-β-D-galactopyranoside (7) [8, 10] were identified by analysis and comparison of their physical and NMR spectroscopic data with those of published values. 
Experimental

General experimental procedures:
Extraction and isolation:
Fresh roots of P. giraldii (18 kg) were refluxed with 90% (v/v) ethanol, twice, and then with 60% (v/v) ethanol, twice. The extracts were combined and concentrated to give a residue (3000 g), which was suspended in water to a final volume of 10 L, and partitioned with light petroleum (60-90ºC), chloroform, ethyl acetate and n-butanol, in turn. The ethyl acetate extract (130 g) was subjected to silica gel column chromatography (CC; φ 10.0 cm; 100-200 mesh, 1800 g), by elution with a gradient solvent system of CH 2 Cl 2 -MeOH (10:0 to 7:3, v/v), to yield 83 fractions (F1-F83). Fractions F30~F35 (9.0 g) were chromatographed over a further silica gel column (φ 5.1 cm; 100-200 mesh, 350 g) eluted with CHCl 3 -MeOH (96:4, v/v) to give 33 subfractions. Subfractions 17~33 were subjected to Sephadex LH-20 CC to give 4 (15 mg) and 5 (50 mg).
Fractions F46~F64 (42.0 g) were chromatographed over a silica gel column (φ 6.5 cm; 100-200 mesh, 1350 g) with a gradient elution of CHCl 3 -MeOH (9:1 to 3:1, v/v) to give 32 subfractions. Subfractions 16~31 (11.0 g) were subjected to polyamide CC (φ 3.3cm; 60-100 mesh, 110 g) eluted with CHCl 3 -MeOH (8:2, v/v), and the resultant fractions (10~16) were subjected to repeated Sephadex LH-20 CC to furnish compound 1 (50 mg), and fractions 20~26 were chromatographed over Sephadex LH-20 repeatedly to obtain compounds 6 (100 mg) and 7 (100 mg). Subfractions 11~15 (10.0 g) were applied to polyamide CC (φ 3.3cm; 60-100 mesh, 120 g) eluted with CHCl 3 -MeOH (88:12, v/v) to give compounds 2 (100 mg) and 3 (2.0 g). 
5,7,4′,5′-Tetrahydroxy-3-methoxyflavone-2′-O-β-D-
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3-O-Methylmyricetin-3'-O-β-D-xylopyranoside
